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High Magentic Field Spin Science in 100 T

-High Field Neutron Experiments

= Control of
Material by Spin

Various spectrometers
Single Crystal
Powder diffraction
Polarization analysis
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Why magnetic field?

Couple to Spin and Orbital motion of electron
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Various High field devices
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Miniature Magnet and
Portable Capacitor Bank

50T |

0 | | | |
0.0 0.2 0.4 0.6 0.8

Time (ms)

Small Energy Small Space High Magnetic Field



-

&~ Gap(FRP) _

eam Holes
ample

\

ND in repeating pulsed .
magnetic field

/\ /\ Scattered
Beam
(L —
)/

e Pulse Neutron

a)s =0°(B//c)

@ Ty |
e KENS in Tsukuba e et B ¥
e 25 T experiment ' ¥

w w

" dW/dBla.u]

——————————————————

............................................

-
(3]

Intensity[a.u.]

My, /Fe’']

“dWdBla.u]

2000 500 1000 2000
TOF[ usec] TOF[ psec]

Fig.1 TOF spectrums: Solid lines and open circles
represent the data taken under zero and finite
magnetic field, respectively. Dashed lines denote
the spectrums estimated from the magnetic
structural models
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Mini Coil for Neutron R
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Reactor Faciliy

Field for ND
Repating :25T @ KEK
(Motokawa et al. 1989) Beam Focusing is easier:

ND over 20T is still Difficult. \ l
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Double Magnet System
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Experimental

The Triple Axis Spectrometer, AKANE of Tohoku Univ.
@ JRR-3M, JAEA, Japan
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, Magnet CO'I (CU'AQ) Compact Experiments!
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Observation of Spin-Flop at 10T
®

Integration of (100) magnetic

reflection after 100shots We succeeded In

observing intensity
250 5 : 00) ] Change due to SF

’ ’ transition at 10T after
100 shots.
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Pulse Interval: ~17min.

Magnetic Field £ T

100 Pulse ~ 25hr.
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Problems to be solved
o5

/
\D O Long Duration of experiments: ~25hr
= Higher Beam Flux

(O Coil Optimization, low resistive
(O Cooling efficiency, Nitrogen coil

O Peak Profiles cannot be observed at the present.
= PSD system
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Practical Experiments



Enhancement of Efficiency

ﬁeam Focusing by \ / B ) X
Neutron Super mirror Position Sensitive Neutron

Detector(PSD) System
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Short Summary

(O We succeeded in test experiments in MnF, by

ND after 100 shots with a 20T long pulsed
magnet in a reactor facility.

(O We also succeeded in generating 30T pulsed

magnetic fields stably and safely on the
spectrometer.

(O By reducing the resistivity of the coils and

Increasing the capacitance of the condenser,
We can generate 40T magnetic Fields.
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18T Cyrogen Free Magnet

Maximum stress 53MPa@Bi2223 coil
258MPa@Nb;Sn middle coil
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